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PROBLEM TO BE SOLVED: To provide a surveying 
apparatus with an image pickup device, capable of 
recording and displaying a picture collimated by a 
telescope, without obstructing the portable property of 
the surveying apparatus. 

SOLUTION: The surveying apparatus with an image 
pickup device comprises means for measuring the 
distance, means 19 for measuring the angle, means 7 for — 
photographing measuring points, converting means 48 for U- 
digitizing the photographed picture signals, picture 
compressing means 49 for compressing the data from 
the converting means, means 50 for recording the 
compressed picture data, and means for displaying the 
picture data, etc., whereby a picture collimated by a 
telescope can be recorded and displayed on recording 
means of the surveying apparatus. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1] The survey airplane with an image pck-up machine characterized by considering as 
composition including a means to measure distance, a means to measure an angle, the means for 
picturizing a measure point, a conversion means to digitize the picturized picture signal, a picture 
compression means to compress the data from a conversion means, a means to record the 
compressed image data, and a means to display image data etc. 

[Claim 2] while the screen which carries out image formation to a telescopic image formation 
side is picturized by the built-in CCD camera — this image data — sic***** to a survey-airplane 
main part — the survey airplane with an image pck-up machine according to claim 1 . 
characterized by what is recorded on an easy record medium 

[Claim 3] the aforementioned record medium — image data — or the survey airplane with an 
image pck-up machine of any of the claim 1 on which both ranging data, and measurement-of- 
angle both [ at least one side or ] are recorded as a part of image data, or a claim 2, or a 
publication 

[Claim 4] the aforementioned record medium — collimation-axis data — image data — or the 
claim 1 recorded as a part of image data or the survey airplane with an image pck-up machine of 
any of 3, or a publication 

[Claim 5] The claim 1 characterized by displaying at least one side of the aforementioned image 
data, ranging data, and measurement-of-angle data or both, and collimation-axis data on the 
monitor for a display of a sun/ey-airplane main part, or the survey airplane with an image pck-up 
machine of any of 4, or a publication. 

[Claim 6] The claim 1 characterized by what is recorded [ that it can display on a screen by 
making both the aforementioned ranging data, and measurement-of-angle both / at least one 
side or / into a character and ], or the survey airplane with an image pck-up machine of any of 

5, or a publication. 

[Claim 7] The claim 1 characterized by displaying both the aforementioned ranging data, and 
measurement-of-angle both [ at least one side or ] on the monitor for a display of a survey- 
airplane main part as a character, or the survey airplane with an image pck-up machine of any of 

6, or a publication. 
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* NOTICES * 
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TECHNICAL FIELD 

[The technical field to which invention belongs] It forms the monitor for a display in main parts, 
such as a measurement-of-angle matter and a ranging measurement-of-angle matter, and 
relates to the survey airplane which enabled it to display image pck-up information while this 
invention relates to a survey airplane, especially forms image pck-up equipment in a 
measurement-of-angle matter (transit), a ranging measurement-of-angle matter (total station), 
etc. and enables it to perform image pck-up record. 
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PRIOR ART 

[Description of the Prior Art] As what formed image pck-up equipment in the survey airplane, 
the technology shown, for example by JP,61-10891 1 A JP,5-272970A JP.5-24487,B. JP.7- 
1591 58 A etc. is known. 

[0003] JP,61-10891 1,A is related with the survey airplane which has a graphic display machine. 
This technology has the telescope section which has the focussing lens 82 which carries out 
movable to an objective lens 81 as shown in d rawing 8 , the MOS solid state image pickup device 
83 is arranged in the image formation side of this telescope section, this MOS solid state image 
pickup device 83 is ****(ed) by the video-signal processing circuit 84 shown with a block, and 
the video-signal processing circuit 84 is connected with the graphic display machine 85 or the 
external output unit 86 by LCD. Thereby, an image can be outputted to the drop or monitor 
television of a survey-airplane main part, and the image of a target is always the technology in 
which it is fixed and displayed. 

. [0004] JP,5-272970,A is related with an automatic level. This technology is as follows. If the 
collimation of the staff stood to the survey point is carried out through a telescope, image 
formation of the optical image of the scale mark on a staff and a scale mark correspondence 
digital readout will be carried out to a focaj position. The scale mark and the scale mark 
correspondence digital-readout image by which image formation was carried out are memorized 
by the image memory as pixel data. And the pixel data and the pixel pattern data of pattern 
memory about a scale mark correspondence digital readout are compared among the pixel data 
memorized by the image memory, and a scale mark correspondence numeric value is 
discriminated. 

[0005] With this technology, a numeric value, for example, the numeric value below decimal point, 
near while and smaller (fine) than the number of pixels with the scale mark to a scale mark 
correspondence numeric value is computed among pixel data focusing on the straight line which 
is parallel to the number of pixels between the two near scale marks, the length between the 
scale marks, pixel size, and the scale mark, and passes along a visual field center, and a visual 
field focusing on a telescopic visual field. And the calculation value of a numeric value smaller 
(fine) than the discernment result of a scale mark correspondence numeric value and a scale 
mark correspondence numeric value is automatically memorized as measured value, respectively. 
The measured value furthermore measured is displayed on the data display section. Moreover, 
since measurement data is memorized by the storage means, it can process a measurement 
result based on the memorized measurement data by using an external data-processing machine. 

[0006] JP,5-24487,B is a telescope image monitoring device. While this technology has the image 
memory which remembers the video signal from an image pck-up element to be a reversal 
detection means to detect telescopic reversal and writes the video signal from the 
aforementioned image pck-up element in the aforementioned image memory It has an image 
processing means to read a video signal from image memory and to output to a display means so 
that the top and bottom of the image displayed by the aforementioned display means based on 
the normal state or the reverse of the aforementioned telescope detected by the 
aforementioned reversal detecting element may serve as a display which was always in 
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agreement with the top and bottom of the aforementioned telescope. A telescopic image pck-up 
is outputted to a CRT display. 

[0007] JP.7-159158,A is the survey method by the display screen. The telescope arranged in the 
front face of the main part of a device, and the video camera with which a te|escopic eye 
contacting part is equipped removable, It has the display screen connected to a video camera, 
and a gunsight for performing rough collimation of a target point. A gunsight performs rough 
collimation of a target point, and set up the direction of the main part of a device, next the 
picture which peeps into a telescope and is acquired is photoed. The intersection of the cross 
line on a display screen is the technology which tunes finely so that it may come to a target 
point projecting the picture on a display screen and looking at the screen. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] It is the survey airplane with an image pck-up machine characterized by 
to consider as composition including a means to measure distance in this invention, a means to 
measure an angle, the means for picturizing a measure point, a conversion means to digitize the 
picturized picture signal, a picture compression means to compress the data from a conversion 
means, a means to record the compressed image data, and a means to display image data etc. 
Therefore, the **** image data at the time of a survey can be recorded and displayed. 
[0072] moreover — while the screen which carries out image formation to a telescopic image 
formation side is picturized by the built-in CCD camera — image data — ****** to a survey- 
airplane main part with an image pck-up machine — since it is the survey airplane with an image 
pck-up machine characterized by what is recorded on an easy record medium, the image data 
which there is no cable connected outside, and is excellent in portability, and was recorded on 
the record medium using the personal computer etc. is analyzable 

[0073] moreover the aforementioned record medium — image data — or — as a part of 
image data — ranging data, measurement-of^angle data, and collimation-axis data — image data 
— or since it is recorded as a part of image data, data analysis etc. can be performed using 
these information 

[0074] Moreover, since collimation-axis data can be displayed on the monitor for a display of a 
survey-airplane main part with an image pck-up machine, it is not necessary to connect the 
monitor for a display independently, and both become possible [ displaying measurement data 
without / at least one side of the aforementioned image data, ranging data, and measurement- 
of-angle data, or / losing the portability of a survey airplane ]. 

[0075] Furthermore, both the aforementioned ranging data, and measurement-of-angle both [ at 
least one side or ] are recordable as a character in the ability to display on the monitor for a 
display of a survey-airplane main part with an image pck-up machine. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] With the technology which outputs the image 
indicated by above-mentioned JP,61 -10891 1, A to monitor television, since the record means to 
a recording device is not established, image data, and distance and angle information cannot be 
recorded, but there is un-arranging [ that it is difficult to use image data effectively ]. 
[0009] Moreover, with the technology memorized and displayed on an image memory by using as 
pixel data the optical image of the scale mark on the staff indicated by JP.5-272970,A, and a 
scale mark correspondence digital readout, since pixel data and the measurement data of the 
scale mark calculated using pixel data are recorded on a separate record medium, a separate 
reader must be prepared and it becomes difficult to make image data and measurement data in 
agreement. For this reason, there is a problem that data analysis becomes complicated. 
[0010] Moreover, since a monitoring device is independently needed as an output unit of an 
image pck-up with the technology which outputs the image pck-up of the telescope indicated by 
JP,5~24487,B to a CRT display, it is disadvantageous in respect of the portability to a survey 
site etc. 

[0011] Furthermore, with the technology which projects on a display screen the picture of the 
telescope indicated by JP.7-159158,A, since there is no means which records image data, it is 
unanalyzable later using image data. Moreover, since a monitoring device is independently needed 
as an output unit of an image pck-up, it is disadvantageous in respect of the portability to a 
survey site etc. 

[0012] The purpose of this invention records image data on the removable record medium in a 
survey airplane, it is in the recorded state, is enabling it to make it output, without using external 
image record devices, such as a monitoring device, and is shown in displaying, while recording 
the picture which carried out the collimation through a telescope, without checking the 
portability which should have a survey airplane. 

[0013] Moreover, other purposes of this invention are shown in displaying collectively the picture 
which recorded ranging data, measurement-of-angle data, collimation-axis data, etc. on the 
same record medium, and carried out the collimation. and its measured value with image data. 
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MEANS 



[Means for Solving the Problem] The above-mentioned technical problem is solved by 
considering as composition including a means to measure distance according to this invention, a 
means to measure an angle, the means for picturizing a measure point, a conversion means to 
digitize the picturized picture signal, a picture compression means to compress the data from a 
conversion means, a means to record the compressed image data, and a means to display image 
data etc. this — a telescope — **** — while a picture is recordable on the means which a 
survey-airplane main part records the bottom, it can display 

[0015] moreover — while the screen which carries out image formation of the survey airplane 
with an image pck-up machine concerning this invention to a telescopic image formation side is 
picturized by the built-in CCD camera at this time — this image data — ****** to a survey- 
airplane main part — it is suitable if it constitutes so that it may record on an easy record 
medium It is possible to analyze the data which recorded by this the image data recorded by the 
survey-airplane main part on the record medium, using a personal computer etc. in to take out 
from a survey airplane and to keep it ****. 

[0016] furthermore, the survey airplane with an image pck-up machine concerning this invention 
— the aforementioned record medium — image data — or it is suitable if it constitutes so that 
both ranging data, and measurement-of-angle both [ at least one side or ] may be recorded as a 
part of image data Since both image data, ranging data, and measurement-of-angle both [ at 
least one side or ] are recorded on the same record medium by this, the handling of each data 
becomes possible with one record medium. 

[0017] moreover, the survey airplane with an image pck-up machine concerning this invention — 
the aforementioned record medium — collimation-axis data — image data — or it is suitable if it 
constitutes so that it may be recorded as a part of image data Since image data and collimation- 
axis data are recorded on the same record medium by this, the handling of each data becomes 
possible with one record medium. Moreover, the improvement in efficiency and time shortening 
of work are expectable. 

[0018] If the survey airplane with an image pck-up machine concerning this invention constitutes 
at least one side of the aforementioned image data, ranging data, and measurement-of-angle 
data or both, and collimation-axis data so that it may display on the monitor for a display of a 
survey-airplane main part, it is suitable, thereby — a telescope — **** — it is possible to 
express a picture as a survey-airplane main part the bottom, and the survey result in a survey 
site can be checked easily, without losing the portability of a survey airplane 
[0019] If the survey airplane with an image pck-up machine concerning this invention is 
constituted so that it may record [ that it can display on a screen by making the above into a 
character, and ], it is suitable. This enables it to display the alphabetic information of at least 
one side of ranging data and measurement-of-angle data, or both with a **** picture. 
[0020] If the survey airplane with an image pck-up machine concerning this invention constitutes 
both the aforementioned ranging data, and measurement-of-angle both [ at least one side or ] as 
a character so that it may display on the monitor for a display of a survey-airplane main part, it 
is suitable, thereby — a survey-airplane main part ^- a telescope — **** — the alphabetic 
information of data can be displayed with a picture the bottom 
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[0021] 

[Embodiments of the Invention] The survey airplane with an image pck-up machine concerning 
this invention is composition including a means to measure distance, a means to measure an 
angle, the means for picturizing a measure point, a conversion means to digitize the picturized 
picture signal, a picture compression means to compress the data from a conversion means, a 
means to record the compressed image data, and a means to display image data etc. 
[0022] And distance and an angle can be measured with a survey airplane with an image pck-up 
machine. Moreover, the optical image of a measure point is picturized by the means for 
picturizing a measure point with a survey airplane with an image pck-up machine, if **** of a 
measure point is performed The picture picturized by the image pck-up means is electrically 
changed as a picture signal. 

[0023] Since the picture signal changed electrically is an analog signal, it is changed by 
conversion means to digitize. It is possible by digitizing to evaluate and process a picture signal. 
[0024] With this, since there are too many digital signals as information, the changed data are 
compressed by the picture compression means. Thereby, there is no image data with a bird 
clapper enormously, and it can record on the record means expressed below. 
[0025] The compressed image data is. recorded as image information using a means to record. 
This image data is displayed on a means to display. 

[0026] As a means to picturize a measure point, it can be based on a built-in CCD camera, 
moreover — as a means to record the compressed image data — ****** to a survey-airplane 
main part — an easy record medium can be used 

[0027] the aforementioned record medium — image data — or it is both possible as a part of 
image data at least one side of ranging data and measurement-of-angle data or to record 
collimation-axis data Ranging data and measurement-of-angle data are data measured with the 
survey airplane with an image pck~up machine. By this, one record medium can be made 
intermingled simultaneous and image data, measurement data, and collimation-axis data can be 
stored in it. 

[0028] At least one side of the aforementioned image data, ranging data, and measurement-of- 
angle data or both, and collimation-axis data can be displayed on the monitor for a display of a 
survey-airplane main part. It is possible to check measurement data and collimation-axis data 
with image data by this in a survey site. 

[0029] Moreover, both the aforementioned ranging data, and measurement-of-angle both [ at 
least one side or ] are also recordable in the ability to display on a screen as a character, and it 
is also possible to display both this ranging data, and measurement-of-angle both [ at least one 
side or ] on the monitor for a display of a survey-airplane main part as a character. This enables 
it to display measurement data as a character with image data. 
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EXAMPLE 



[Example] Hereafter, drawing 1 or drawing 7 explains one example of this invention in detail. In 
addition, the following, examples do not limit the content of this invention. 

[0031] The conceptual diagram showing the composition of the optical system of one example of 
the survey airplane with an image pck-up machine which drawing 1 and drawing 2 require for this 
invention, the front view in which drawing 3 shows an example in the state where the monitor for 
a display was attached in the survey airplane with an image pck-up machine, drawing 4 , or 
drawing 7 is the block diagram showing the image-processing process of a survey airplane with 
an image pck-up machine. 

[0032] First, the composition of the optical system of the survey airplane with an image pck-up 
machine concerning this example is explained. The survey airplane with an image pck-up 
machine shown in dr awing 1 is the ranging measurement-of-angle matter (total station) 31, and 
the optical system of this example consists of an objective lens 11, the optical system 18 for 
range finders, a focussing lens 12, the HOROPU rhythm 13, a beam splitter 16, CCD camera 17, 
a target graticule 14, and an ocular 15. The composition of the optical system of these ranging 
measurement-of-angle matter (total station) 31 can use a well-known thing, 
[0033] As shown in drawing 1 , the picture which carried out incidence from the objective lens 
1 1 passes a focussing lens 12 and the HOROPU rhythm 13, and results in a target graticule 14 
and an ocular 15. A picture is divided into the picture which results in an ocular 15 by the beam 
splitter 16 prepared between the HOROPU rhythm 13 and the target graticule 14, and the 
picture which results in CCD camera 17. The composition from an objective lens 11 to an ocular 
1 5 can use the composition of a well-known measurement-of-angle matter. In composition of 
that drawing 1 shows, it separates into the electronic-circuitry system and the optical 
collimation system. 

[0034] An operating personnel adjusts a focussing lens 12, peeping into an ocular 15, and carries 
out image formation of the picture to a target graticule 14. At this time, a beam splitter 16 
dissociates and the picture which carried out image formation is decomposed into a pixel by ' 
CCD camera 1 7. With the composition shown by dr awing 1 , only image data can be incorporated 
by CCD camera 17. 

[0035] The optical system 18 for range finders is formed between the objective lens 11 and the 
focussing lens 12. In this example, although the example of an optical-path meter is shown, an 
electric wave range finder may be used and you may be the composition of the range finder 
ranged by the other methods. 

[0036] Optical system 18 for range finders can be considered as the composition containing a 
dichroic mirror, a chopper, a quantity of light adjustable board, etc., and well-known composition 
can be used for it. Although collimation optical system and ranging optical system explain the 
composition of the same shaft by this example, collimation optical system and ranging optical 
system may be formed separately. 

[0037] The optical system of the survey airplane with an image pck-up machine shown in 
dra wi ng 2 consists of an objective lens 11, the optical system 18 for range finders, a focussing 
lens 12. the HOROPU rhythm 13, a target graticule 14, an ocular 15, and CCD camera 17. Also in 
this case, the composition of optical system can use a well-known thing. 
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[0038] As shown in drawing 2 , the picture which carried out incidence from the objective lens 
11 passes a focussing lens 12 and the HOROPU rhythm 13, and results in a target graticule 14. 
an ocular 15, and CCD camera 17. The optical system 18 for range finders is formed between 
the objective lens 1 1 and the focussing lens 1 2. 

[0039] In drawing 2 . the beam splitter 16 as shown in dra wing 1 is not formed, but CCD canriera 
17 is formed before the ocular 15. In this case, the monitor for collimation for an operating 
personnel carrying out the collimation is needed An operating personnel is incorporated to CCD 
camera 1 7 while it adjusts a focussing lens 1 2 and carries out image formation of the picture to 
a target graticule 14, looking at the monitor for collimation which is not illustrated. 
[0040] By the method of drawing 2 , image data and the data of a collimation axis can be 
incorporated. By incorporating collimation-axis data with image data, it becomes possible to 
record and express collimation-axis data as the technology mentioned later. The improvement in 
efficiency and time shortening of work are expectable with this. 

[0041] CCD camera 17 has a CCD element, and it is changed into an electrical signal while a 
picture is divided by the CCD element per pixel. Which position shown in drawing 1 and diiawing_2 
is sufficient as the installation position of CCD camera 17, and even if they are other positions, it 
just incorporates the picture at the time of a survey. 

[0042] In the composition of the optical system shown in drawi ng 2 , the monitor 32 for a display 
is needed. An example which attached the monitor 32 for a display in the ranging measurement- 
of-angie matter (total station) 31 which is an example of the survey airplane with an image pck- 
up machine which starts this invention at drawi ng 3 is shown. What is necessary is not to limit 
the position of the monitor 32 for a display to the position shown in drawing 3 . and just to install 
it in the position which is easy to deal with it in the case of the work on the ranging 
measurement-of^angle matter 31. 

[0043] The monitor 32 for a display becomes possible [ in the composition of the optical system 
shown in drawin g 2 , it being not only needed, but displaying the various data mentioned later on 
a survey airplane with an image pck-up machine ]. In addition, the data of a collimation axis may 
be contained in the image data by which it was picturized in the case of explaining below, and it 
does not need to be contained in it. 

[0044] According to drawing 4 or the image-processing process of drawing 6 , the image 
processing of the image data picturized by drawing 1 or drawingLl is carried out, and it is 
recorded. An image-processing process is explained below. 

[0045] First, the image-processing process of drawing 4 is explained. The image-processing 
process of drawing 4 consists of CCD camera 17, the analog / digital (A/D) converter 48, picture 
compression equipment 49, and a record medium 50. 

[0046] The image data picturized by CCD camera 1 7 is changed into digital data by A/D 
converter 48. Compression processing of the digital data is carried out by the picture 
compression circuit 49. The data by which compression processing was carried out are recorded 
on a record medium 50. This recorded image data can be displayed on the above-mentioned 
monitor 32 for a display. 

[0047] CCD camera 17 is as above-mentioned, and can use a well-known thing. By picturizing by 
CCD camera 17, a survey picture can be divided per pixel and can be picturized. Thereby, data 
processing after an image pck-up becomes easy. 

[0048] Since image data is analog data, by A/D converter 48, it quantizes analog data and 
changes it into digital data. What is known conventionally can be used as A/D converter 48. 
[0049] If image data is processed by A/D converter 48, the digital data after processing will 
usually serve as large capacity. With this, since trouble may be caused to record processing and 
analysis processing, compression processing of the data is carried out using the picture 
compression circuit 49. 

[0050] Picture compression processing is a method for expressing image information faithfully 
for the fewest possible amount of information. For example, if all in the portion which has the 
same image information among mage data, for example, 1 pixel, are deep-black. 0 and when pure 
white and it is called 1 , it can be made a bundle and excessive data can be reduced by adding 
the address of a pixel. 



http://www4.ipdljpo.gojp/cgi-bin/tran_web_cgi.ejue 



2003/06/19 



3/4 ^-v 



[0051] The method used from the former can be used as the method of picture compression 
processing. For example, the Hadamard transform method, the prediction loading method, the 
differentiahpulse-code-modulation (DPCM) method, the run-length-coding method, the 
Huffman-coding method, etc. can be mentioned. 

[0052] The data by which compression processing was carried out are recorded on a record 
medium 50. A record medium 50 can be written in and can use the thing which can be read. If 
:);:|c:Mc:Mc to 3 suH/ey-airplane main part with an image pck-up machine is easy while 
semiconductor memory card, a floppy disk, a magneto-optic disk (MO), etc. record image data 
certainly and can set it as a record medium 50 in this case, all can be used preferably. 
[0053] Next, each example of drawing 5 or drawing 7 is explained about an image-processing 
process. First, the image-processing process of drawin g 5 is explained. The image-processing 
process of drawing_5 consists of CCD camera 17, angle data and distance data 51, the 
superimposition circuit 52. A/D converter 48, picture compression equipment 49. and a record 
medium 50. 

[0054] If an angle and distance are measured with a survey airplane with an image pck-up 
machine, angle data and the distance data 51 will be accumulated in a survey airplane with an 
image pck-up machine. This angle data and distance data 51 are changed into digital data by 
A/D converter 48 with the image data picturized by CCD camera 17 using the superimposition 
circuit 52. 

[0055] Compression processing of the digital data is carried out by the picture compression 
circuit 49. The data by which compression processing was carried out are recorded on a record 
medium 50. Thus, it is recordable on a record medium 50 in the form where image data, and 
angle data and distance data 51 were intermingled. 

[0056] The image data, and the angle data and distance data 51 which were recorded on the 
record medium 50 can be displayed on the above-mentioned monitor 32 for a display. Thereby, 
data validation in a survey site can be performed easily. 

[0057] Next, the image-processing process of drawing 6 is explained. The image-processing 
process of drawing 6 consists of CCD camera 17, A/D converter 48, picture compression 
equipment 49. a record medium 50. and angle data and distance data 51. 
[0058] The image data picturized by CCD camera 1 7 is changed into digital data by A/D 
converter 48, and compression processing is carried out by the picture compression circuit 49. 
Angle data and the distance data 51 are changed into digital data by another A/D converter 48. 
[0059] The angle data and distance data by which compression processing was carried out are 
added to the image data by which compression processing was carried out, and it records on a 
record medium 50. Thus, angle data and the distance data 51 are recordable on some record 
media. 

[0060] The recorded image data can be displayed on the above-mentioned monitor 32 for a 

display. Moreover, the measured angle data and the distance data 51 can also be displayed on 

the above-mentioned monitor 32 for a display as alphabetic information. 

[0061] Next, the image-processing process of drawing 7 is explained. The image-processing 

process of drawing 7 consists of CCD camera 1 7, A/D converter 48. picture compression 

equipment 49, a record medium 50, and angle data and distance data 51. 

[0062] The image data picturized by CCD camera 1 7 is changed into digital data by A/D 

converter 48. Angle data and the distance data 51 are changed into digital data by another A/D 

converter 48. 

[0063] The angle data and the distance data 51 changed into the digital data at the image data 
changed into the digital data are added, and compression processing is carried out by the picture 
compression circuit 49. The data by which compression processing was carried out are recorded 
on a record medium 50. Angle data and the distance data 51 are recordable on some record 
media also by such method. 

[0064] The recorded image data can be displayed on the above-mentioned monitor 32 for a 
display. Moreover, the measured angle data arid the distance data 51 can also be displayed on 
the above-mentioned monitor 32 for a display as alphabetic information. 
[0065] As shown in drawing 6 and drawingl . ang'© data and the distance data 51 can add the 
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rear stirrup of the picture compression circuit 49 to image data in front. 
[0066] Furthermore, after adding additional information to angle data and the distance data 51, 
the image processing of drawing 4 or dra wing 7 can be performed. There is information, such as 
survey time and the weather, as additional information. 

[0067] Additional information can be inputted using the ten key 33 of the ranging measurement- 
of-angle matter (total station) 31 shown in a survey airplane with an image pck-up machine, for 
example, dra wing 3 . the inputted additional data — angle data and the distance data 51 — image 
data — or it is possible to record on a record medium 50 as a part of image data 
[0068] additional information — image data — or by recording on a record medium 50. as a part 
of image data, additional information can be kept to a record medium 50 as survey record, and it 
can display on the above-mentioned monitor 32 for a display or above-mentioned external 
display 

[0069] The image data, and the angle data and distance data which were recorded as shown in 
dra wing 4 or drawing 7 are analyzable using a personal computer etc. If two or more image data 
which carried out the collimation of the target from two or more different places at this time is 
used, measurement of many points will be attained like [ in the case of a photogrammetry ]. 
[0070] Moreover, it becomes possible to shorten the measuring time of measurement with many 
amounts of measurement data like 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drav^gLl^ It is the conceptual diagram showing the composition of the optical system of the 

survey airplane with an image pck-up machine concerning this invention. 

[ Drawing 2] It is another conceptual diagram showing the composition of the optical system of 

the survey airplane with an image pck-up machine concerning this invention. 

r Orawing 3] It is the front view showing the state where the nionitor for a display was attached 

in the survey airplane with an image pck-up machine concerning this invention. 

[ Drawing 4] It is the 1st block diagram showing the image-processing process of the survey 

airplane with an image pck-up machine concerning this invention. 

[Drawi ng 5] It is the 2nd block diagram showing the image-processing process of the survey 
airplane with an image pck-up machine concerning this invention. 

[Dra wing 6 ] It is the 3rd block diagram showing the image-processing process of the survey 
airplane with an image pck-up machine concerning this invention. 

[DrawingJ] It is the 4th block diagram showing the image-processing process of the survey 
airplane with an image pck-up machine concerning this invention. 

[Drawing 8] It is the conceptual diagram showing an example of a survey airplane which has the 
conventional graphic display machine. 
[Description of Notations] 

11 81 Objective lens 

12 82 Focussing lens 

13 HOROPU Rhythm 

14 Target Graticule 

15 Ocular 

16 Beam Splitter 

17 CCD Camera 

1 8 Optical System for Range Finders 

19 Ranging Measurement-of-Angle Means 

31 Ranging Measurement-of-Angle Matter (Total Station) 

32 Monitor for Display 

33 Ten Key 

48 Analog / Digital (A/D) Converter 

49 Picture Compression Equipment 

50 Record Medium 

51 Angle Data and Distance Data 

52 Superimposition Circuit 

83 MOS Solid State Image Pickup Device 

84 Video-Signal Processing Circuit 

85 Graphic Display Machine 

86 External Output Unit 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original 
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2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[0062] CCD*;<517 T-Jt^^ixfcii^T^-^ 
It, A/D3>/t-c5' 4 8ti-ptf^i^^5';i'x-^C^ 

[0 0 6 3] 7'i;^;L'7'-^C^il?tvfcil^7^-<5'C 

[0 0 6 4] I3Si$tl&llj^7^-^5'ttiui®®^^ffl*- 
• Sgglx-^ 5 1 %:**tf ^i: LXwij^o^mf^'e 

[0 0 6 5] 06StFE7K:S^-rJ:at. ^J^T^-^ • 
SgffT^-^S li^EilSllK4 9fflmXB:mit-ii^ 20 
7=-^ icftiD-r S c i: i^T- 1 S . 

[0 066] WC, ^Srf—i> • WSrf—^ 5 1 C> 

[0 067] MinWtf «»a<^W't«lfi«lx ^J^iiE 3 
C^-rS!l!§S!l^i» 7^-5^3 » 3 lfflx> 

^-3 3§fflv^TX:^^■r5^^i:*5T•^^. X^bfeftin 
fl«]7^-^J'{i:^S7^-^' • KBIt^-iJ' 5 1 fcttC. ia«7= 
i:«tyi±li^x-<5'®-a5i: bt:fBSJ«»5 DC 30 

[0 068] mm'^m.^m^^r-^ tvivi'stxm^y' 
sasiB^i: uTiBii!^^: 5 0 \i^mm'Mm.-^um b> tii 

[0 0 6 9] 04 75Sll!7t:f^1-<t-5l^K^bfcia#7^ 

[0 0 7 0] ±fi® J:a«lS!l^x-15'«®#V^S^ 
[0 0 7 1] 
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^*lft«9a«T-$>5fflT\ SaSBt®*SiPia&7='-<5'«:iB 

gibs ^^raciiAs-ess. 
[oo'7 2] ssiso^^ffltjg^-rsiiSA^rt 

m^fi^^i^^'mt bfe«to^«ia«6T-fea®T-, 

fz, y^— V^;i/n>t:a-^^t:ffl('^TlB®^<*Cs3S 

[0 0 7 3] Sfc^ HuSiBSaSftKlttx m^y=-^tt 

^jCXliH^T^-^O-SBtbTiUSgT^-^. SJ^t^- 

[0 0 7 4] miimi^y'-i'. SUSEt^-^ tiffl^ 

s®tn wivimmm'e=.'^-&mmir^'i^^i^tt<. mm. 

[0 0 7 5] SIC. f}fBS!lS§7^-^i:SyA7^-^®'>* 

[0S®fim^d:isiB^] 

[01] *^?|C^^5}i^«f«««®Jt^*®«fi2^ 

[E 2 ] ^mmm^WimmimAnotft^j^com^i: 

[0 5] *^B5c#5a^«ifta!is«soii^«Hixg<fe 
[06] ifmBmzm^^^mima.m(om^^^-t 

g^N-rH 3 O :/a ^ 0t- S o 

[117] *iiii9t:»5««>«s{t«y««soii«fe5aaxss 

4 ® :/0 >y 0T- $) 5 . 

[08] 'i)t^(D\^m.»^^^^^thmm.m<D--m^mt 
[??^®liiM] 
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